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(57) Abstract: A positive resist composition' comprising a resin component (A) which" is increased in the alkali solubility.by the 
action of an acid and an acid generator component (B) which generates an acid on exposure to light, wherein the component (A) is a 
silsesquidxane resin (Al) comprising constituent units (al) represented by the general formula (I), constituent units (a2) represented 
by the general formula (II), and constituent units (a3) represented by the general formula (HI) or a silsesquioxane resin (A2) com- 
prising constituent units (al) represented by the general formula (I) and constituent units (a2* ) represented by* the general formula 
(IT ). In the general formulae, R l is straight-chain or branched alkylene of 1 to 5 carbon atoms; R 2 is straight-chain or branched 
alkylene of 1 to 5 carbon atoms; R 3 is an acid-dissociable dissolution-inhibiting group; R 6 is alkyl of 1 to 5 carbon atoms; R 7 is alkyl 
of 1 to 5 carbon atoms or hydrogen; and R 8 is an alicyclic hydrocarbon group having 5 to 15 carbon atoms. 
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15 ^/v^-n^^^x/v^^— K hi) (4 -^^vvVzczi/lO 7;^=«>A(DM; 
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/) - p -/> h5-i/7^~;VT± h=- b y /K a- ( by ^ f /V7yv* 

-7x=/W7tb=hP;K a - ( ^ f 

5; /) - p — > h^^^rc^^T-fe MI/K a- [p^J-jV* 
/V/fr^/Po^W * y) - p -y h^v/^ai^/UT-fe- b = KP/K a- (^Pf 
5 ;^/V*=;i/t^fW^;) - p -y^vl^^— /UT± h~ MI /K a- (^f 
;i/7;^-;vt=SrWU) -p-7o : e7x^7t h-MJ/K If* — O — 

h-hvj/K tf*-0- (n— 7?-/lsXA'ft=-A>) — a-^t^Jlsyy sfr*c*yJ± 
10 jftS#*UV\ 

i?Tyr*?^mft£fr\<DM t fcm\t, fcf* (n-^n fcVl^/VJJwW) -77/ 
y^>\ tf* (-f 77°n k>^/l/*=;H "77^^^^ If* (n-^/V*^ 

77^^y, if* (-i' y^n tvp^/^=/u) ^7^^y fc** (t 

15 ^Ty^/^S^^^SlfXT/^^/^/^=:/u^T^y If* (v-y n^ 

:/^VW*/V/ft~/V) '77^^y bf* xS^-5rl/jV7,;V~fc~;V) itT^* 

* ¥<DmM%k 5 ~ 6 toW&tTfl'?* \f^T;^^^;^=.;VVT 
tf* (p - 'JTy^PZ/^ If* (2, 4-v>y 

^/l^zc^l^/V/JwV) 5?7/^ * WjJif©7 y —Z^&m-tZ tf*T y — /V 

gfc, xffy (if**/i^^) -^Ti/y tisMb tt«, fclfctf, OT^-r 
}git£r&ol, 3 — fcf* /v*/V*:^/ViyTy ? y =?vW*/l^^ yl^) ^d^? 

V (<ffc^%A, ##M£1 3 5°Ch 1, 4-tf* (7x^;V*^77^/^f 
/V*/l^=/V) (fc£^B, ##M?.14 7°Ch 1, 6 -If* (y^rcrvW* 

25 /V^/l^T^y^l'*^*^) ^^rf->- (<fbS-^C. 3 2°C, 

14 5^), 1, 10 — tf* (7x^1/7/^=^-77/^ ^-/I^/VtJv^/U) 9*^7 
>- Mfc-g^D, ^h!¥jk-l 4 7"CK 1,. 2-lf* (is? u^*c*/;V*;V*=.;V*JT 
Vtf-As^Asto^M Wfci&feE, #$P/&1 4 9*0; 1, 3-tf* (>>y 
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5 3t), 1, 6 — if* vL^3c^;v7,/vfr—;v*JT^* = $-;i'*;\'-fc=- M ^ 
Wb^G % ftjfel 0 9°C, 2 2*0, 1, 1 

ft if Sr^Jf S - £ 5 0 
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W*Ui?X bfc~;Vs<#—l/(DD-*= l .7VT'( (circularity) £ft 
5 As*fr*fr**~y&T—*ist+**—*?J*m&&&^ G£TF> C3~4t 

fry-* x(Dfoz>s<*~^%^x? iz!&mizw$Lx*% z> <Dx*m& uv \ * tz s 

10 V\ 

(B) Jfc#£ LTC 3~4^->A^^iB^i-S^, (B) ^(DC3~4 
^--t^Aii:(Z)@H-^4{±, 5 0~1 0 OfC*%;6S£f3;LV\ 
ifc^(BT^^UTC3~4^->A^ia^-r-5^ > 

I^S^f LTti^) #fi?LK:< <^$S#*£r^£Uc:< \,^X\ L 

<fflv>e>tL^o h y ^^-/^^=^A^@a-a-*fi,(B)^^fffc*j-b. 

03;L<te:3 0~1 0 0^/V% v £ «9 £ L < te: 5 0~1 OOW/oifS-i 

S^SriRfc 5 r. % h*-;w^>-yot^ a 7ijf^ (c 

i r c u 1 a r i t y) &fa±.X'%tc £ , HPnB'** — yO^SrjJHS"Jtt&* 
bV\^^^(D^f^m^Wei*5^S^l>A^^r#^2 0-9 0*r/V%, 

«fc o #f £ u<(i3o~7o ^/v%-efo5 0 

b JJ 7»=/i/^*=!>Aa[© 5 «f|c, TIB— £3: (V) T-^^tb 
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5 (b) ri^r*imtt , T?«v^t>j:v^u 2mu±^m.^t>^xm^xh^\ 
znm&mte, (a) ^looitm^u o. 5~3 ott^ -'#*l< 

10 < (C) j&#> 

*3&K©aKS?§li^;* MMftlcfj:, StrfB (A) jfc#*5«kT* (B) ^(ciPx.' 

-rzzt&xzzo mtmmmt ttttft^^i^i o o omfc^ 
— /HfeksME* 3-5 § & !)7x/ —M\&m, kvxt 

-7^=.;V* jflslktt&m^ 1, 1 -v 5 ^—^- 2 - k7xx;Vx;?y|^i 
#&<5 6 7x/.^K- m-^l^y-zK 2,. 5 —& 9 s\s J — >Pd>&9tftt 
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^«?«l^J{C*5tt^^»JS^ LTte, t e r t -37* b=^7J^=/l^ 
5 t e r t -7 ^ OlZ^T/W^/Vt^ v'^/V^'^/l'S ; 
t e r t -^f/l/S, t e r t - 7 ^ ;^OlE|i7^^/H ; t e r t 
b^v^/V/tf—zM f/l/S, t e r t h * iX#/l^~/l^^/V^£>^Hm 
T/l-=i^riy^;/^^/WT/W=3r/l^S ; 1 h v^fvl^ 1 y^P/tf^iX 
^A-2k 1 -y 1 -y^^/t^ 1 -y h^v-^nfcV^ 1- 

10 n -Zf Y^V^?vmm(Om^7JV^^r-yT;V^;V^y- b7kKn k 0 7=^, 

tK^i^^ hm^ic (o ^?»j^ij^^r^*6^, ^o^nrste (a) 

15 Ul-40 jr*%<Df£ISl*I ^ b < , 1 0 ~ 3 0 SC*%tf s £ V) 

20 mfc, *mw<D-#zmi>'i?x M^iii, MSB (a) j&£tiifriB (b) j&frt* 

*u?£<u ^mt^mmm^^^ h<Dmmtvx4k%B<Dh<D<D*frtbi£M<Dh<D 
25 *imxte2msi±m±m$ivxmi<^z>^ t&x%z> 0 

m?L&. T-fe h y ^-/Voc^/v-t- h ^ n^dri^-y >\ y-^/W V75 
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^MAI^KiiioV^Tt^ \?\/i/tf y 3' — jv^j y 'f-jv^. — 't/v (p gme) t, 

(DOF) ti$iS5» - , ' 

£:££>5„ 3 a ti, IfSEM ( B SdHf^MtfcK, 1ft fi* TS-9 2 2 Oj) . 
SUMS (a) (^>3^fiS (3a) :®3a I4 % VMS £9 7 

20 p gme «t r> hfo&fo<Dmmt lt«, ^j^ti±^^uyt^jo 9 

tfS, PGME«-Cfc5 1 2 OUitS to, ^t<liM^2 0t£A± 
KttfcUm 4#te:ft!llKi4ftv^ 43^-^2 0 0 o CJ^TriW*Lv\> 
25 I14 61C), EL (Ml5 5t), y-7fd7^^ (M2 0 4t) ^ 

w\ ±iat&&m+* io~6o %m%i>m& u < % 2 0 ~ 4 0 sr*%^ ^00* 

< (D) J&#> 
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AEitt (post exposure stability of the latent image formed by the pattern wise 
exposure of the resist layer) SrftJi^-frSfctf)^ £ b (effigy fifc&i: 
tt, (D). (OT, (D) /&££V^) ^IBl^i^r i^T* 

5 #5 0 

(d) j&frte, gE{c#@#^'^>co^^i^^ttTv^^(Dr^ ^©^^ 
(d) rftfrcDMtftMbLxfe, MJ^^r^y, ^if/i/7^y, hy^/u 

A'T 5: V, n —^Tpf-AsT 5: >\ h y - n - K-T^/VT 5 y^07;V^-;V7 
h!)^y^n/V-;V7^y, ^-n-^^/-;>75^ M)-n-t^^ 

15 y— ^75 i/moT^/vT^^— jvcdt^ isfrmtf tbtiz>o*^Htbfem&x*m 
ztibte, (a) o owmwztti^x^ mno. oi~5. o scants 

< (E) j£#> 

20 i£fc, fufE (D) j##£ofa^£;5^|g:&Mb£l&t\ 

^l&Xtey ^o^y^b<f«of§^ (e) 0£TF> (E) j&£i:v^) £ 
^f£it:£r <t^-e#5 0 ft*b\ (D) (E) /&£te#fffl1-5 ^ £ t>T*£ 5 

U ^1*^l«£fflV^w£kT-£:3 0 
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Hi?'* V V-JV=C *7-jVt£ ¥<Dft*K Vgfcft tf-ttl T^(D X o itffcWfc. 

5 (E) J&SHix (A) 0 OSS$P^t)$f*L<«0. 01~5. OfCiSB 

^#®^tt^J, RTMSlk ftfeW, *^J, '^-^3^lt#Jft^£^p-^r£ 
10 £fls-C#S, 

&Mf$®m&&MM& J &Z> tc #><D P E B imT'^Pf&K: ioT^f ia^o 

25 "rZf/VlzX^tt-y-^mm (Al) {ZlHUlS^Wi (a 3) ^t^tfcCi: 
|frl3#^^i (a 3) Sr^b^V>^-fe^^^-^f->'^J3i(cJt'<T» 
^-I*^rp]_h u r tbtc «fc o T l^ft^^tf^^ Lt# b tb 5 <D £ tt 

So 

Marie* «\ «?«tt#iftv^ 5 ftjfe 
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5 ^mo>m2<onm<o^jm^^ bm&mn, mn%j&& (A2) izmxvtz. 

(a 2') ln*5»t5SH»SH4*#tti*JStt, t£#©&H»7 

— VOjgJ|^fea«tl**>n«V\ rtU-^j-LT, *38WJC*3»t5«fife¥tt: (a 2') 
20 m&MtiL (a 2') &^tf#3S93 V'S?* M&J5&fett % US** b^f — XD 
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57^ D^mmfe, &mx$immzm\<^ti, iii©K7^x y fy>/sftt 
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p— /K o-xf;l/7x/-;K m — =c^-/^y =c J — yV N p — =c*f-)V7 

10 x/-/K o-/f/V7x/-;K m-7*f/t'7x/-/K p-7f^7x/- 
;K 2, 3— ^F-S/W— 2, 4-^ri/i/7- /K 2, /k» 2, 

3, 3, 5-^C/U/-/K 2, 3, 5 

- h V * f/V7 si / — /K 3, 4, 5-MJ^f;V7x/-;K p-^^n /i^^ 

15 tfn^D-;K 7nc^yw-yK t Kn^v^77x=;K t^7x/-M, 

#*b^i^^nf'omm« , wcr* £ 5 ^ -e r* * v x itmmmx- «u 

20 ffin& fflfe MK BWMis^ttffl*tt5. 

±IBy tf^ y^tlit fiTMl^i^ 3000 — 10000, 03; b < 
6000~9000 N £ b< i47 0 0O~8 0 0 0©|5irt©fe©^ 

* bv>. fC*¥*Sf#^-£a s 3000 ^fire&s t % iSifi-?^— * bfc £ # 

25 ^y^^UC^ <fc5<KlRjtfS«fc!K #*b<&W 

zthx-z^ wxj*. TBLc-ioo (m&& ; M&i&ittmtm &mtr h 

*l5o fcfcU #(CfifWt'(Mw) ^5OOO~5OOOO, 0*b< 
ii80 0 0~30000T-fc^ ^0^15 0 0^ ^L<|j:2 0 0^T 
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25 

$>6o r^i5 0 0TOWj Kite. i^L^^o^/^-^ 

fc:*H-£, ^15 0 0OT©IS5H L 77^^3 y<DiiTBio#J^ (%) £ 
5fc#>5 w i: \z X Mfe£tiZ> 0 

y^7y»OMwlr5 0 0 0 0 MTb-fZ r £ «fc 0 „ ^^Miflj^^ri- 

* fc, ^4 5 0 0 &T<D<6&#©^**as 1 It%&lTt'fe 5 £ £ <fc 9 , 

Motets *^*^M*mi-%m&mb&m*bmm&titcM&m±%^ 
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26 

y s^mx-hZo z.frtb<Dfc&mtm&b u< « 2msi±m^t>^:x^.mx^ z> 0 

IXfiO. l/zmWJh N J: 9 & 3; L < & 0 . 3 5 n m£l±Xfo& 0 t 

-hg&l/v^ hjf £>ff£{3:, ^Ktt50~1 000nm, £9&;i;L<te5 
0-8 0 0 n m> £ bKU: "9^*b< (ilO 0-5 0 0 nmtfe5, -Lg&l/v?;* 

20 K^^y^^^l-S+^ft^ 

TM#mm<Dm£ «\ £F£ l<tt3 0 0~20000nm, £9 L < 3 
0 0 nm— 8 0 0 0 nm, $ 9£?3= L<li400~5 0 0 0 nmt*fe5 0 

25 ©^rn^fc^o 

^m^^^Xit., h®^^ 5 0-1 0 0 0 nm\ TgB^JI 

tf>ff#.£3.0 0-2 0 0 00 n mi: f5 r i 5 W-efeo tfc, 
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M^T*s<? hJfcStfrt-Slsa*, til© J; 5 ^^©tt^-yMIr, 
io lflrtJi(aii5£ytf>it;'(y/x) Tfc5 0 ^gx 

15 (?is—M <D\H&&\<^0 0 " 

*38W©^fflV'^ hifcaj?fcfefc:J:*ifif s ^T^-<^ hJfctfV?*— ^Sr#«K: . 

20 J?2. 5 MmOT§P^Jl{C^bT^3l5<DU^ MMtfttfiS^tSr t*ST? 
tftV^-X^ hJ£8.£JLL2 OOT© Ky h/^-yXlilSy'f y/^-y^ 

£1\ i/y3y?xwNoj;p*ss±c T»*awi^ritt-afcie)ous? 
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* Mi^tlM^^ tr fc if -e^ftj u^tL<ii2oo~30ot, 

3 0-3 0 06>IHJ. b< & 60-18 0W©M^ftt"<-^iU T 

7 0 — 1 3 0 o Ctf>2&^#:#T> 7'l"<-^lr4 0~18 0m Jffb< 

^U-if-^^fjfa^^^^^^^^^bTil^(c:®3feb^, PEB (1 
7fc»f&). 7 0-1 3 0 t:<Z)i&£&#T< 4 0-1 8 0 #Fb^ 0^. b < & 6 

^^§tt/^ y 3mm, mx-tio. 0 5-1 o®4%. $f*b<«©. 

15 0 5-3Si%©T b7^W^!)Afc Kn=^K7X^£JS^T^*Q! 

>- (i) zKm-tzz. t&x%z> 0 

20 VUV M-T-jR, X«U ttXi»*^w»JH-Jl6i!:*fb-Cfc*«j-e*)S„ 
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29 

^V s 5-^?^<n>W%&$a^y s f-^>f ; y ? ^- y*f-Zsy**?s( ^ fcT— y 

15 roi h^-i/ (I) bTi?*h'<fi— V (II) #MlJf£ 

L</Bi^::£as-e#.5o 

^zc y ^ 7^^^»*-/w^-y©x 5/ (3= £ fer^ y -7*^ 

(A) ^^StLS^/W-fe^^^^^W/IB (Al) Xit (A 2) 
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h/<*—^i>mbtiz> 0 0s*:fi % nm^^^^-^^mm (ad x& (a 

5 Jh$tL5o 

roj;9tLt#btL5 XDMmz, I^T^^Z hltXhV, 

7 o~9 ox^umt-r^^t^^xh^o 

90 

t 

^*y«rai*U 0*b< ttu^ b^^— v^w^BDi^TKSftfeWilBttfllS: 

^Jim-is vm^^^^tz.mzM^m^hfix^^(D^mz.^ 

Mll^tSv^h^.-y (l> ©«!H6BI±!flssv^K:5t#**e>*C % • 
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* 

5 1 ^i^e^^i 5 $ l < , mis. 0. i~o. 5»mmm&m 

20 ^-e$>5„ 

l < nm*iz. «fc 9 1 o ~ 6 o wm^-rs ^t^x<o m^-r % 0 frfgomnnwrn 

25 ^tt, WfetlfcUS?* — V (I) Sr-^;* Lt, 

u (II) &mj$1rz> 0 



WO 2004/1 1 1 734 PCT/JP2004/008282 

32 

15 L<fflV^b*L5 0 

Loo, * h l/^* h^^ — ^-<XS:^j;<^/jN$^:5r. t^S-e#§^v>5 
b^#ttSr^r-f-5^-y^— £ LTIi, Mill 7^!)/i/7 5 K-^N-f 

tt7^ y/v-^-g-tfTK^tfesKy^— j&s«f-*l*\ - 

2 0«*%^O7K^<b LTffiV\5<^^iC0* LV\, il^^3fi%*it 
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33 

m^m^^'it^x^, mzu^hmz (iM*s=.>4n (D^±.m±^^ 
x^m.^^*^^?^? (r i e) wmt^xK i mm&te$.~tz>jjit£fr 

^v^&flHc^T, ^T*~^£IB«£<!:1>5 2«31<«^^:^gfl£ 

3ob, t*^tt 1)77^ xtmn, m^mm, r c u sB^&flfosfr ojgn j % 

2 0 2~2 0 5^<— i^) 0 
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34 

20 r.£/W£bv\, 

(I) (I I) Sr^i-5^feT*n5-i:^-e^5 o 

m$kmNi:m<DUi/* Y^-^m-z, £ hizMfcrnaz, tt6 (i) ~ (5) 
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#5IS> (2) H&fBi^:* h»Jittfc»&tt»3te*rfT5lg* (3) HfrfBSt&tt 

5 myt&n^tii'itxhmmmz.m.x, m%mm cpebo (4) 

^Mtu^ (I) «r^f5XS, (5) mbtitiu*?* h;<* 

(I) ^;?/^-yiLt, TlfP^JiOK7-f^iy^V^nv\ T 
»*«MIR:u^ (I I) *Mt5IS. 

10 T«u^r«»o^*_b*fisu^ he^fijc. s^^ft^, «3t«*pf», m^M 

rcoj; ?tLt^7. h^^ — > (I) hW*Y'*?—y (II) fl*$»Jl£ 

20 V^/K ^kT/V^-^A (A 1 2 0 3 ) ©HOltetl^lffctlS. 

t en*, 5 0 b < a 8 0 « *%£Jt-hS: b£> 

i&&<D±\zm&&m^(Dmm±mtiw&i$tix^zzb*w& bw . 
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I^7A, v^^>5MEMS©t!ij&/ < j:if^jffl$tbS, r.© «t o ft V y 7*7? 
15 HittfiJ . 

20 c^/nr* ^mm<D&j&m i ) 

36>#*«*i, 51^*P^, lTn-h^t;^tf-^iifc5 0 0ml£oP7 
^*=t{C> flfflfcjc*"*- h y 17A8 4. Og (1. Omol) i:7k 4 0 0 m 1 
Abfc<D*> x Ifo- K«t«9, p-^h^^MJ^no^ysi. 1 
g (0. 20mol) % 7x=;VMJ^PPi/7y2 1. Ig (0. lOmol) 
25 XtfS**?"/^— TA* 10 0ml <Dm&m* 2 ^F^tlT U $ bfc 1 RtMittafe 

<oh. &btiittofcjffi±jffl>^7kwt{k# !)!>a©i o o . 2. g 

t 200 "C-C 2 l$M*Pf»i-5 p-^h^ 
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ftbtlft&S&ftA! 50g^l50ml ©7t h y/WC*S$?U 
r^HJ^f/Vi/!)/U3>-K8 0g (0. 4 0mol) »«ETfc: 2 4 

ZfeV^"e, #Wc*l^A 2 4 0 g^fh7t KP77^ (THF) 200 

g t, xf;nf^x- OgiJOU 2 3 TC^#-C 3 I^Weft'SJ*? 
£i£/c 0 S^^7X^^«#L^^^^^\ ^y-r— SrWto$*, TIE 

5fc (V I ) 1**$tL5'>/V-fe:^^^i^W-j|g (XI) ^40 g#fc 0 1 : 

m : n = 5 0 : 20 : 3 0 ^e/l^%T*S> «9 If^^fii 7 5-0 0 

15 ^*fc*ttjfi 1". 7T'fco7i 0 



20 JbfB^0iJ 1 ttS^^/Hf x/Wdf^^LT^- t e r t -~7^)V- 

i b mmfc lt, tis^^ (vii) -e^^ns^t^^^t'y 

WIS (X 2) £4 0 g#fc 0 sfctf© 1 : m : n = 5 0-e^% : 2 O^r/1-% : 3 0 



CH3 



OH 



OCHOCH2 CHs 




• • -(VI) 
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O CH3 

II I 

O-C-O-C- CH3 

I 




CH 3 



CHz CH2 

I J 



•••(VII) 

5 

bGIS^^J 1 -e#fc^w-fe^^^-^^j}g (xi) ioo fC*g|$£: 9 5 0f 

*$y7.>vars%— K 2 fCSgfl (^ n^v//W^*— /v) Z?T^*? 

10 X£.tJ<0. 2 5fC:i;gB<£> h y :**/ — /UT ^^$rin^.T, hmf&Vo 
(S 6. 2 0%) o 
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